Oxygen-induced changes in mitochondrial DNA and DNA repair enzymes in aging rat lens.
The treatment of patients with hyperbaric oxygen (HBO), vitrectomy and loss of vitreous gel during aging is associated with a high risk of subsequent development of nuclear cataract. Many studies proved that oxidation is the key reason of nuclear cataract. Reactive oxygen species (ROS) are formed in mitochondria as a by-product of normal metabolism and as a consequence of exposure to environmental compounds. Therefore, mitochondrial DNA (mtDNA) is at particularly high risk of ROS-induced damage. Oxidative damage to mtDNA has been implicated as a causative factor in a wide variety of degenerative diseases and aging. However, the effect of mtDNA damage to the lens has not been studied. The goals of the study were to identify if there was increased mtDNA damage in lens when the eye were exposed to hyperoxic or hypoxic conditions and also to evaluate the changes in gene expression of mtDNA base excision repair (mtBER) enzymes. Our data have shown that the damage of mtDNA, the expression of mtBER enzymes and the level of 8-OHdG in lens increased after inspired hyperoxia, which is likely associated with oxidative stress. However, there was no effect to mtDNA and mtBER enzymes in lens after inspired hypoxia. Nuclear cataract appeared rapidly at 14 month old rats in hyperoxia group, and lens kept transparency in other groups.